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Description 

[0001]  The  present  invention  relates  to  a  metal-oxide 
semiconductor  (MOS)  transistor,  and  more  particularly, 
to  a  high-voltage  transistor  in  which  layout  space  can 
be  reduced  and  for  which  improved  characteristics  can 
be  provided,  and  a  manufacturing  method  for  such  a 
transistor. 
[0002]  With  increased  integration  of  semiconductor 
devices,  the  channel  length  of  a  MOS  transistor  be- 
comes  shorter.  Thus,  short-channel  effects  such  as  re- 
duced  threshold  voltage,  deteriorated  sub-threshold 
characteristics  and  reduced  source-drain  breakdown 
voltage  have  been  a  serious  impediment  to  the  high-in- 
tegration  of  semiconductor  devices.  Therefore,  re- 
search  into  new  structures  for  remedying  these  short- 
channel  effects  is  under  progress.  Particularly,  struc- 
tures  have  been  developed  which  increase  the  break- 
down  voltage  of  a  MOS  transistor. 
[0003]  FIG.  1  of  the  accompanying  drawings  is  a 
cross-sectional  view  of  a  transistor  having  a  high  break- 
down  voltage,  which  is  disclosed  in  U.S.  Patent  No. 
4,172,260. 
[0004]  Referring  to  FIG.  1,  a  first  oxide  film  (not 
shown)  is  formed  on  a  P-type  semiconductor  substrate 
1  by  a  thermal  oxidation.  After  selectively  etching  the 
first  oxide  film,  an  N+-type  impurity  is  diffused  into  the 
substrate  1  to  form  an  N+-type  source  region  7  and  drain 
region  6.  The  first  oxide  film  is  removed  and  a  thermal 
oxidizing  process  is  conducted  to  form  a  second  oxide 
film  2  on  the  substrate  1  .  After  depositing  a  polycrystal- 
line  silicon  (polysilicon)  on  the  second  oxide  film  2,  the 
polysilicon  layer  is  patterned  by  a  photolithographic 
etching  process  to  form  a  gate  electrode  3.  Then,  using 
gate  electrode  3  as  a  mask,  N"-type  impurity  ions  are 
implanted  to  form  an  N"-type  register  region  8.  At  this 
time,  the  dose  of  the  N"-type  impurity  is  an  important 
parameter  to  determine  the  breakdown  voltage.  A  third 
oxide  film  (not  shown)  which  extends  from  on  the  gate 
electrode  3  toward  the  drain  region  6  and  which  termi- 
nates  at  an  intermediate  position  of  the  resistor  region 
8  is  formed.  Using  the  gate  electrode  3  and  the  third  ox- 
ide  film  as  a  mask,  N-type  impurity  ions  are  implanted 
to  form  an  N-type  intermediate  region  5.  Thus,  the  reg- 
ister  region  8  is  segmented  into  NMype  region  4  and  N- 
type  intermediate  region  5.  Subsequently,  after  remov- 
ing  the  third  oxide  film,  a  passivation  film  (not  shown)  is 
formed  on  the  resultant  structure,  and  a  contact  process 
for  exposing  the  source  region  7  and  drain  region  6  is 
conducted. 
[0005]  According  to  the  aforementioned  conventional 
method,  since  the  width  of  a  depletion  layer  formed  near 
the  drain  region  is  made  large  by  forming  N"-  and  N-type 
regions  between  the  N+-drain  region  of  a  transistor  and 
gate  electrode  3,  the  electrical  field  applied  to  the  drain 
region  is  reduced.  As  a  result,  however,  the  layout  space 
is  increased  by  as  much  as  the  offset  length  correspond- 
ing  to  the  N--  and  N-type  regions,  which  is  disadvanta- 

geous  for  high-integration. 
[0006]  Meanwhile,  a  method  for  obtaining  a  high 
breakdown  voltage  without  increasing  layout  space  is 
disclosed  in  U.S.  Patent  No.  4,950,617.  In  this  method, 

5  an  electric  field  is  reduced  by  manufacturing  a  transistor 
having  a  doubly  diffused  drain  (DDD)  structure,  as 
shown  in  FIG.  2  of  the  accompanying  drawings. 
[0007]  Referring  to  FIG.  2,  a  gate  insulation  film  11  is 
formed  on  a  P-type  semiconductor  substrate  10  by  a 

10  thermal  oxidizing  process.  Subsequently,  polysilicon  is 
deposited  thereon  and  patterned  by  a  photolithographic 
etching  process  to  form  a  gate  electrode  12.  Using  the 
gate  electrode  12  as  a  mask,  N'-type  impurity  ions  are 
implanted.  Next,  N"  source  and  drain  regions  1  4  and  1  4' 

is  in  which  a  deep  junction  is  diffused  are  formed  by  con- 
ducting  a  thermal  treatment  at  a  high  temperature  for  a 
long  time.  Using  the  gate  electrode  1  2  again  as  a  mask, 
N+-impurity  ions  are  again  implanted,  thereby  forming 
N+  source  and  drain  regions  13  and  13'. 

20  [0008]  According  to  the  conventional  method  having 
the  aforementioned  DDD  transistor,  a  high-temperature 
and  long-duration  thermal  treatment  is  necessary  for 
forming  a  deep  junction  of  the  regions  1  4  and  1  4'.  which 
results  in  lowered  transistor  performance  and  short- 

25  channel  effects.  Therefore,  in  order  to  solve  the  prob- 
lem,  the  channel  length  of  the  transistor  should  be  in- 
creased,  which  makes  it  difficult  to  adopt  the  method 
shown  in  FIG.  2  for  a  highly  integrated  semiconductor 
device. 

30  [0009]  EP-A-0,390,509  describes  a  method  of  manu- 
facturing  a  MOS  transistor.  The  method  comprises  pro- 
viding  a  semiconductor  substrate  of  a  first  conductivity 
type,  forming  a  gate  electrode  on  the  semiconductor 
substrate  including  a  first  conductive  layer  and  a  second 

35  conductive  layer  superimposed  thereon,  and  forming 
source/drain  regions  by  ion  implanting  impurities  of  a 
second  conductivity  type  into  the  semiconductor  sub- 
strate.  The  step  of  forming  the  gate  electrode  includes 
thermal  annealing  in  order  to  contract  the  second  con- 

40  ductive  layer  relative  to  the  first  conductive  layer. 
[0010]  JP  60136376  and  JP  2310931  each  disclose 
semiconductor  devices  in  which  the  source/drain  re- 
gions  comprise  a  number  of  layers  diffused  with  different 
concentrations  of  impurities. 

45  [0011]  According  to  a  first  aspect  of  the  present  inven- 
tion,  there  is  provided  a  MOS  transistor  comprising:  a 
semiconductor  substrate  of  a  first  conductivity  type:  a 
gate  electrode  on  said  semiconductor  substrate  with  a 
gate  insulation  film  interposed  therebetween:  an  insula- 

so  tion  spacer  formed  on  the  sidewalls  of  the  gate  elec- 
trode;  a  first  impurity  region  of  the  first  conductivity  type 
formed  on  the  substrate  surface  under  the  gate  elec- 
trode  and  having  a  first  impurity  concentration:  a  second 
impurity  region  of  a  second  conductivity  type,  being  op- 

55  posite  to  the  first  conductivity  type,  contacting  one  side 
of  the  first  impurity  region  and  having  a  second  impurity 
concentration  being  higher  than  the  first  impurity  con- 
centration:  a  third  impurity  region  of  the  second  conduc- 
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tivity  type  formed  on  the  other  side  of  the  first  impurity 
region  and  having  a  third  impurity  concentration  being 
higher  than  the  second  impurity  concentration;  a  fourth 
impurity  region  of  the  second  conductivity  type  formed 
between  the  first  impurity  region  and  third  impurity  re- 
gion,  in  contact  with  the  other  side  of  the  first  impurity 
region,  and  having  a  fourth  impurity  concentration  being 
lower  than  the  second  impurity  concentration:  a  fifth  im- 
purity  region  of  the  second  conductivity  type  by  which 
the  third  impurity  region  is  surrounded  with  a  junction 
portion  thereof  being  formed  below  the  third  impurity  re- 
gion,  contacting  the  fourth  impurity  region,  and  having 
the  second  impurity  concentration:  a  sixth  impurity  re- 
gion  of  the  second  conductivity  type  aligned  with  one 
side  of  the  insulation  spacer  for  the  junction  portion 
thereof  to  contact  the  second  impurity  region  and  having 
a  fifth  impurity  concentration  being  higher  than  the  sec- 
ond  impurity  concentration:  and  a  seventh  impurity  re- 
gion  of  the  second  conductivity  type  aligned  with  the  oth- 
er  side  of  the  insulation  spacer  for  the  junction  portion 
thereof  to  contact  the  third  impurity  region. 
[0012]  According  to  a  preferred  embodiment  of  the 
present  invention,  the  fourth  impurity  region  has  a  width 
of  0.2-1  .Ourn  which  extends  from  the  edge  of  the  gate 
electrode  to  the  centerthereof,  and  the  insulation  spacer 
is  formed  so  as  to  cover  the  upper  surface  of  the  second 
impurity  region  with  which  the  sixth  impurity  region  is  not 
contacted  and  the  upper  surface  of  the  third  impurity  re- 
gion  with  which  the  seventh  impurity  region  is  not  con- 
tacted.  Also,  Phosphorus  may  be  used  as  the  impurity 
of  the  second  to  fifth  impurity  regions  and  arsenic  is  used 
as  the  impurity  of  the  sixth  and  seventh  impurity  regions. 
Conversely,  phosphorus  may  be  used  as  the  impurity  of 
the  fourth  and  fifth  impurity  regions  and  arsenic  may  be 
used  as  the  impurity  of  the  second,  third,  sixth  and  sev- 
enth  impurity  regions. 
[0013]  According  to  a  second  aspect  of  the  present 
invention  there  is  provided  a  method  of  manufacturing 
a  transistor  which  comprises  the  steps  of:  implanting 
first  impurity  ions  of  a  first  conductivity  type  on  a  semi- 
conductor  substrate  of  the  first  conductivity  type,  to  form 
a  first  impurity  region  of  a  first  impurity  concentration 
thereon:  sequentially  forming  a  gate  insulation  film  and 
a  gate  electrode  on  the  semiconductor  substrate:  im- 
planting  second  impurity  ions  of  a  second  conductivity 
type  being  opposite  to  the  first  conductivity  type,  on  the 
resultant  structure  on  which  said  gate  insulation  film  and 
gate  electrode  are  formed,  to  form  second  and  third  im- 
purity  regions  in  the  semiconductor  substrate,  each  hav- 
ing  a  second  impurity  concentration  and  a  third  impurity 
concentration  being  higher  than  the  second  impurity 
concentration;  forming  a  photoresist  pattern  to  cover  the 
part  of  the  gate  electrode  and  the  substrate  where  the 
second  impurity  region  is  formed  and  to  expose  the  oth- 
er  part  of  the  gate  electrode  and  the  substrate  where  the 
third  impurity  region  is  formed;  implanting  third  impurity 
ions  of  the  second  conductivity  type  on  the  resultant 
structure  on  which  the  photoresist  pattern  is  formed,  to 

form  a  fourth  impurity  region  having  the  fourth  impurity 
concentration  on  the  semiconductor  substrate  and  hav- 
ing  a  first  distance  extending  from  one  edge  of  the  gate 
electrode  near  the  third  impurity  region  toward  the  cent- 

5  er  thereof,  and  at  the  same  time  forming  a  fifth  impurity 
region  surrounding  the  third  impurity  regions  with  a  junc- 
tion  portion  thereof  being  formed  under  the  third  impurity 
region,  contacting  the  fourth  impurity  region,  and  having 
the  second  impurity  concentration:  removing  the  pho- 

10  toresist  pattern:  forming  an  insulation  spacer  on  the 
sidewallsof  the  gate  electrode;  and  implanting  fourth  im- 
purity  ions  of  the  second  conductivity  type  on  the  result- 
ant  structure  on  which  the  insulation  spacer  is  formed, 
to  form  sixth  and  seventh  impurity  regions  each  having 

is  a  fifth  impurity  concentration  being  higher  than  the  sec- 
ond  impurity  concentration. 
[0014]  According  to  this  embodiment  of  the  present 
invention,  the  third  impurity  concentration  of  the  fourth 
impurity  region  is  preferably  higher  than  the  first  impurity 

20  concentration  of  the  first  impurity  region.  Phosphorus  is 
preferably  used  as  the  second  and  third  impurities  and 
arsenic  is  preferably  used  as  the  fourth  impurity.  Also, 
phosphorus  is  preferably  used  as  the  third  impurity  and 
arsenic  is  preferably  used  as  the  second  and  fourth  im- 

25  purities. 
[001  5]  Specific  embodiments  of  the  present  invention 
are  described  below,  by  way  of  example,  with  reference 
to  the  accompanying  drawings,  in  which: 

30  FIG.  1  is  a  cross-sectional  view  of  a  conventional 
high-voltage  transistor; 
FIG.  2  is  a  cross-sectional  view  of  a  conventional 
high-voltage  transistor  having  a  doubly  diffused 
drain  (DDD)  structure; 

35  FIG.  3  is  a  plan  view  of  another  high-voltage  tran- 
sistor; 
FIGs.  4  and  5  are  cross-sectional  views  along  a  line 
aa'  of  FIG.  3  for  explaining  a  method  for  manufac- 
turing  the  high-voltage  transistor  of  Fig.  3; 

40  FIG.  6  is  a  plan  view  of  a  high-voltage  transistor  ac- 
cording  to  an  embodiment  of  the  present  invention; 
FIG.  7  is  a  cross-sectional  view  along  a  line  cc'  of 
FIG.  6  for  explaining  a  method  for  manufacturing 
the  high-voltage  transistor  according  to  an  embod- 

45  iment  of  the  present  invention,  and 
FIG.  8  is  a  graph  showing  the  breakdown  voltage 
characteristics  of  high-voltage  transistors  manufac- 
tured  by  the  conventional  method  and  the  present 
invention. 

50 
[0016]  In  FIG.  3,  reference  letter  A  designates  an  ac- 
tive  region  pattern,  G  designates  a  gate  pattern,  S  des- 
ignates  a  source  region,  D  designates  a  drain  region  and 
P  designates  a  source/drain  ion  implantation  pattern. 

55  [0017]  As  shown  in  FIG.  3,  the  source/drain  pattern  P 
is  formed  on  the  gate  pattern  G  and  both  patterns  P  and 
G  are  overlapped  by  a  distance  b. 
[0018]  FIGs.  4  and  5  are  cross-sectional  views  along 

3 



5 EP  0  683  531  B1 6 

a  line  aa'  of  FIG.  3  for  explaining  a  method  for  manufac- 
turing  the  high-  voltage  transistor  of  Fig.  3. 
[0019]  FIG.  4  shows  a  process  of  forming  N"-type 
source/drain  56  and  56'  and  N"-type  source/drain  53.  A 
device  isolation  region  (not  shown)  for  defining  an  active 
region  on  a  P-type  semiconductor  substrate  50  is  selec- 
tively  formed.  Next,  by  implanting  P-type  impurity  ions 
using  the  device  isolation  region  as  a  mask,  an  impurity 
region  51  for  controlling  a  threshold  voltage  is  formed 
on  the  surface  of  the  substrate  50  of  the  active  region. 
Subsequently,  an  insulating  material  is  formed  on  the 
substrate  50  by  a  thermal  oxidizing  process  and  a  con- 
ductive  material,  e.g.,  polysilicon,  is  successively  de- 
posited  on  the  insulating  material  to  form  a  conductive 
layer.  Next,  the  conductive  layer  and  the  insulating  ma- 
terial  are  patterned  by  a  photolithographic  etching  proc- 
ess  to  form  a  gate  electrode  54  and  a  gate  insulation 
film  52.  A  photoresist  pattern  PR  is  formed  on  the  result- 
ant  structure  so  as  to  mask  the  gate  electrode  54,  each 
side  of  the  photoresist  pattern  being  at  a  first  predeter- 
mined  distance  b,  e.g.,  0.2~1.0u.m,  from  the  edges  of 
the  gate  electrode  54  toward  the  center  of  the  gate  elec- 
trode  54.  Subsequently,  using  the  photoresist  pattern 
PR  as  a  mask,  N"-type  impurity  ions,  e.g.,  phosphorus 
ions,  are  implanted  with  a  high  energy.  Therefore,  N" 
source  and  drain  regions  56  and  56'  and  N"  source/ 
drain  region  53  are  formed  on  the  substrate  50  at  the 
same  time. 
[0020]  The  N"  source/drain  region  53  is  a  tail  portion 
of  impurity  profile  produced  by  a  high  energy  ion  implan- 
tation  and  has  a  width  extending  from  both  edges  of  the 
gate  electrode  54  toward  the  center  thereof  by  a  first 
predetermined  distance  b,  and  is  formed  in  the  substrate 
under  the  gate  electrode  54.  Also,  the  impurity  concen- 
tration  of  the  N"  source/drain  region  53  is  lower  than 
that  of  N"  source  and  drain  regions  56  and  56'  and  is 
higher  than  that  of  impurity  region  51  . 
[0021]  FIG.  5  shows  a  process  of  forming  N+  source/ 
drain  60  and  60'. 
[0022]  After  removing  the  photoresist  pattern  PR,  an 
insulation  material  is  deposited  on  the  whole  surface  of 
the  resultant  structure.  Subsequently,  an  insulation 
spacer  58  is  formed  on  the  sidewalls  of  the  gate  elec- 
trode  54  by  anisotropic-etching  the  insulation  material. 
Then,  by  implanting  N+-type  impurity  ions,  e.g.,  arsenic 
ions,  using  the  gate  electrode  54  and  insulation  spacer 
58  as  a  mask,  N+  source  and  drain  regions  60  and  60' 
are  formed  on  the  substrate  50.  At  this  time,  the  N+ 
source  and  drain  regions  60  and  60'  are  formed  so  as 
to  be  respectively  included  in  the  N"  source  and  drain 
regions  56  and  56'.  The  insulation  spacer  58  is  formed 
so  as  to  cover  the  predetermined  surface  of  the  N" 
source  region  56  not  being  contacted  with  the  N+  source 
region  60  and  the  predetermined  surface  of  the  N"  drain 
region  56'  not  being  contacted  with  the  N+  drain  region 
60'. 
[0023]  According  to  the  aforementioned  method, 
since  the  N"  source/drain  region  is  formed  on  the  sub- 

strate  surface  under  gate  electrode  54  and  has  a  width 
ranging  from  the  edge  portion  of  the  gate  electrode  to 
the  center  thereof  by  a  first  distance,  a  deep  depletion 
of  the  source/drain  junction  portion  is  reduced.  Also, 

5  since  the  width  of  the  depletion  is  increased,  the  electric 
field  applied  to  the  drain  region  is  reduced.  Also,  since 
the  N"  source/drain  region  is  controlled  by  a  gate  volt- 
age  to  decrease  a  degradation  of  transistor  character- 
istics  due  to  a  carrier  trap,  a  high  reliability  on  a  hot  car- 

10  rier  can  be  achieved.  Also,  since  the  N"  source  and  drain 
regions  having  deep  junction  portion  are  formed  by  a 
high  energy  ion  implantation,  an  additional  diffusion 
process  is  not  required  after  conducting  the  N"  source/ 
drain  ion  implantation.  Therefore,  the  performance  deg- 

15  radation  of  other  transistor  types,  e.g.,  low-voltage  tran- 
sistors,  can  be  prevented. 
[0024]  FIG.  6  is  a  plan  view  of  a  high-voltage  transistor 
according  to  an  embodiment  of  the  present  invention 
and  reference  letters  indicated  therein  are  the  same  as 

20  those  in  FIG.  3. 
[0025]  As  shown  in  FIG.  6,  N"  source/drain  ion  implan- 
tation  pattern  P  is  formed  only  on  the  drain  region  D  to 
which  a  high  voltage  is  applied. 
[0026]  FIG.  7  is  a  cross-sectional  view  along  a  line  cc' 

25  of  FIG.  6  for  explaining  a  method  for  manufacturing  the 
high-voltage  transistor  according  to  the  embodiment  of 
the  present  invention. 
[0027]  Referring  to  FIG.  7,  the  processes  of  forming 
P"-type  impurity  region  71  ,  oxide  film  72  and  gate  elec- 

30  trode  74  are  the  same  as  those  as  described  with  refer- 
ence  to  Figs.  3-5. 
[0028]  After  forming  the  gate  electrode  74,  by  implant- 
ing  N"-type  impurity  ions,  e.g.,  phosphorus  or  arsenic 
ions,  using  the  gate  electrode  74  as  a  mask,  N"  source 

35  and  drain  regions  77  and  77'  are  formed  on  the  substrate 
70.  Subsequently,  a  photoresist  pattern  (not  shown)  is 
formed  on  the  resultant  structure  so  as  to  cover  the  N"- 
region  (77)  and  one  part  of  the  gate  electrode  (74)  and 
to  expose  N"-region  (77')  and  the  other  part  of  the  gate 

40  electrode  74  wherein  the  width  of  the  exposed  gate  elec- 
trode  corresponds  to  a  predetermined  distance  b,  e.g., 
0.2~  1  .Ourn,  from  one  edge  of  the  gate  electrode  74  near 
the  N"  drain  region  77'  toward  the  center  thereof.  Sub- 
sequently,  using  the  photoresist  pattern  as  a  mask,  N"- 

45  type  impurity  ions,  e.g.,  phosphorus  ions,  are  implanted 
with  a  high  energy,  thereby  forming  N"  and  N"  regions 
76  and  73  surrounding  the  N"  drain  region  77'  at  the 
same  time.  At  this  time,  the  N"  region  73,  formed  in  the 
surface  of  substrate  70  under  the  gate  electrode  74,  is 

so  a  tail  portion  of  impurity  profile  produced  by  a  high  en- 
ergy  ion  implantation  and  extends  from  the  edge  of  the 
gate  electrode  74  of  the  N"  drain  region  to  the  center 
thereof  by  a  first  distance.  Also,  the  concentration  of  the 
N"  region  76  is  the  same  as  that  of  N"  source  region  77 

55  and  is  lower  than  that  of  the  N"  drain  region  77'.  The 
concentration  of  the  N"  region  73  is  lower  than  that  of 
the  N"  region  76  and  is  higher  than  that  of  the  P"-type 
impurity  region  71  .  Next,  after  removing  the  photoresist 
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pattern,  an  insulation  spacer  78  and  N+-type  source  and 
drain  regions  80  and  80'  are  formed  by  the  method  de- 
scribed  in  connection  with  FIG.  5.  Here,  the  impurity 
concentration  is  the  same  for  the  N+-type  source  and 
drain  regions  80  and  80'  which  is  higher  than  that  of  the 
N"  drain  region  77'. 
[0029]  According  to  the  aforementioned  embodiment 
of  the  present  invention,  the  N"  source/drain  ion  implan- 
tation  is  conducted  only  with  respect  to  the  drain  region 
to  which  a  high  voltage  is  applied  like  in  the  N"  source/ 
drain  ion  implantation  for  a  high-voltage  transistor.  As 
the  result,  since  the  layout  space  is  greatly  reduced  with 
respect  to  the  device  of  Fig.  3,  the  integration  of  semi- 
conductors  is  considerably  increased. 
[0030]  FIG.  8  is  a  graph  showing  breakdown  voltage 
characteristics  of  the  high-voltage  transistors  manufac- 
tured  by  the  conventional  method  and  the  present  in- 
vention. 
[0031]  Referring  to  FIG.  8  in  which  the  horizontal  axis 
indicates  the  breakdown  voltage  and  the  vertical  axis 
indicates  the  leakage  current,  indicates  a  breakdown 
voltage  characteristic  of  the  DDD  transistor  described 
in  FIG.  2  and  it  is  appreciated  that  the  breakdown  volt- 
age  at  which  a  drain  leakage  current  of  1u.A  flows  is 
17.75V.  indicates  a  breakdown  voltage  characteristic  of 
the  transistor  manufactured  according  to  the  present  in- 
vention  and  it  is  appreciated  that  the  breakdown  voltage 
at  which  a  drain  leakage  current  of  1u.A  flows  is  19V. 
Therefore,  it  is  understood  that  the  transistor  according 
to  the  present  invention  has  an  increased  breakdown 
voltage  with  respect  to  that  by  the  conventional  method. 
[0032]  As  described  above,  according  to  the  present 
invention,  since  the  width  of  the  depletion  layer  of  the 
source/drain  junction  portion  is  increased  due  to  the  N" 
drain  region  73  extending  from  the  edge  portion  of  the 
gate  electrode  toward  the  center  thereof  by  a  first  pre- 
determined  distance  and  formed  on  the  surface  of  the 
substrate  under  the  gate  electrode,  the  electric  field  ap- 
plied  to  the  drain  region  can  be  reduced.  Also,  since  the 
N"  region  is  formed  only  on  the  drain  region  to  which  a 
high  voltage  is  applied,  the  layout  space  can  become 
smaller.  Therefore,  the  integration  of  semiconductor  de- 
vices  can  be  increased. 
[0033]  It  is  apparent  that  the  present  invention  is  not 
limited  to  the  foregoing  examples  but  numerous  chang- 
es  thereof  may  be  made  by  those  skilled  in  the  art  within 
the  scope  of  the  invention. 

Claims 

1  .  A  MOS  transistor  comprising: 

a  semiconductor  substrate  (70)  of  a  first  con- 
ductivity  type; 
a  gate  electrode  (74)  on  said  semiconductor 
substrate  (70)  with  a  gate  insulation  film  (72) 
interposed  therebetween; 

an  insulation  spacer  (78)  formed  on  the  side- 
walls  of  said  gate  electrode  (74); 
a  first  impurity  region  (71  )  of  the  first  conductiv- 
ity  type  formed  on  the  substrate  surface  under 

5  said  gate  electrode  (74)  and  having  a  first  im- 
purity  concentration; 
a  second  impurity  region  (77)  of  a  second  con- 
ductivity  type,  being  opposite  to  the  first  con- 
ductivity  type,  contacting  a  first  side  of  said  first 

10  impurity  region  (71  )  and  having  a  second  impu- 
rity  concentration  being  higher  than  the  first  im- 
purity  concentration; 
a  third  impurity  region  (77')  of  the  second  con- 
ductivity  type  formed  on  a  second  side  of  said 

is  first  impurity  region  and  having  a  third  impurity 
concentration  being  higher  than  the  second  im- 
purity  concentration; 
a  fourth  impurity  region  (73)  of  the  second  con- 
ductivity  type  formed  between  said  first  and 

20  third  impurity  regions  (77'),  in  contact  with  the 
second  side  of  said  first  impurity  region  (51), 
and  having  a  fourth  impurity  concentration  be- 
ing  lower  than  the  second  impurity  concentra- 
tion; 

25  a  fifth  impurity  region  (76)  of  the  second  con- 
ductivity  type  surrounding  said  third  impurity  re- 
gion  (77')  with  a  junction  portion  thereof  below 
said  third  impurity  region  (77'),  contacting  said 
fourth  impurity  region  (73),  and  having  the  see- 

so  ond  impurity  concentration; 
a  sixth  impurity  region  (80)  of  the  second  con- 
ductivity  type  aligned  with  one  side  of  said  in- 
sulation  spacer  (78),  a  junction  portion  thereof 
contacting  said  second  impurity  region  (77)  and 

35  having  a  fifth  impurity  concentration  being  high- 
er  than  the  second  impurity  concentration,  and 
a  seventh  impurity  region  (80')  of  the  second 
conductivity  type  aligned  with  the  other  side  of 
said  insulation  spacer,  a  junction  portion  there- 

to  of  contacting  said  third  impurity  region  (77'). 

2.  A  MOS  transistor  as  claimed  in  claim  1,  wherein 
said  fourth  impurity  region  (73)  has  a  width  of 
0.2~1.0u.m  which  extends  from  the  edge  of  said 

45  gate  electrode  to  the  center  thereof. 

3.  A  MOS  transistor  as  claimed  in  claim  1  or  2,  wherein 
said  insulation  spacer  (78)  is  formed  so  as  to  cover 
the  upper  surface  of  said  second  impurity  region 

so  (77)  where  not  in  contact  with  said  sixth  impurity  re- 
gion  (80)andthe  upper  surface  of  said  third  impurity 
region  (77')  where  not  in  contact  with  said  seventh 
impurity  region  (80'). 

55  4.  A  MOS  transistor  as  claimed  in  claim  1,  2  or  3, 
wherein  the  first  conductivity  type  is  a  P-type  and 
the  second  conductivity  type  is  an  N-type. 

5 
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5.  A  MOS  transistor  as  claimed  in  claim  1.  2  or  3, 
wherein  the  first  conductivity  type  is  an  N-type  and 
the  second  conductivity  type  is  a  P-type. 

6.  A  MOS  transistor  as  claimed  in  any  of  claims  1  to 
4,  wherein  phosphorus  is  used  as  the  impurity  of 
said  second  to  fifth  impurity  regions  and  arsenic  is 
used  as  the  impurity  of  said  sixth  and  seventh  im- 
purity  regions. 

7.  A  MOS  transistor  as  claimed  in  any  of  claims  1  to 
4,  wherein  phosphorus  is  the  impurity  of  said  fourth 
and  fifth  impurity  regions  and  arsenic  is  the  impurity 
of  said  second,  third,  sixth  and  seventh  impurity  re- 
gions. 

8.  A  MOS  transistor  manufacturing  method  compris- 
ing  the  steps  of: 

implanting  first  impurity  ions  of  a  first  conduc- 
tivity  type  on  a  semiconductor  substrate  of  the 
first  conductivity  type,  to  form  a  first  impurity  re- 
gion  of  a  first  impurity  concentration  thereon; 
sequentially  forming  a  gate  insulation  film  and 
a  gate  electrode  on  said  semiconductor  sub- 
strate; 
implanting  second  impurity  ions  of  a  second 
conductivity  type  being  opposite  to  the  first  con- 
ductivity  type,  on  the  resultant  structure  on 
which  said  gate  insulation  film  and  gate  elec- 
trode  are  formed  to  form  second  and  third  im- 
purity  regions  on  said  semiconductor  substrate, 
respectively  having  a  second  impurity  concen- 
tration  and  a  third  impurity  concentration  which 
is  higher  than  the  second  impurity  concentra- 
tion; 
forming  a  photoresist  pattern  to  cover  the  part 
of  gate  electrode  and  the  substrate  where  said 
second  impurity  region  is  formed  and  to  expose 
the  other  part  of  said  gate  electrode  and  the 
substrate  where  said  third  impurity  region  is 
formed; 
implanting  third  impurity  ions  of  the  second  con- 
ductivity  type  on  the  resultant  structure  on 
which  said  photoresist  pattern  is  formed  to  form 
a  fourth  impurity  region  having  a  fourth  impurity 
concentration  lower  than  said  second  impurity 
concentration  on  said  semiconductor  substrate 
and  having  a  first  distance  extending  from  one 
edge  of  said  gate  electrode  near  said  third  im- 
purity  region  toward  the  center  thereof,  and  at 
the  same  time  forming  a  fifth  impurity  region 
surrounding  said  third  impurity  region  with  a 
junction  portion  thereof  being  formed  below 
said  third  impurity  region  in  contact  with  said 
fourth  impurity  region,  and  having  the  second 
impurity  concentration; 
removing  said  photoresist  pattern; 

forming  an  insulation  spacer  on  one  sidewall  of 
said  gate  electrode;  and 
implanting  fourth  impurity  ions  of  the  second 
conductivity  type  on  the  resultant  structure  on 

5  which  said  insulation  spacer  is  formed,  to  form 
sixth  and  seventh  impurity  regions  each  having 
a  fifth  impurity  concentration  being  higher  than 
the  second  impurity  concentration. 

10  9.  A  MOS  transistor  manufacturing  method  as  claimed 
in  claim  8,  wherein  the  third  impurity  concentration 
of  said  fourth  impurity  region  is  higher  than  the  first 
impurity  concentration  of  said  first  impurity  region. 

is  10.  A  MOS  transistor  manufacturing  method  as  claimed 
in  claim  8  or  9,  wherein  the  first  predetermined  dis- 
tance  is  0.2-1  .Ourn. 

11.  A  MOS  transistor  manufacturing  method  as  claimed 
20  in  claim  8,  9  or  1  0,  wherein  the  first  conductivity  type 

is  a  P-type  and  the  second  conductivity  type  is  an 
N-type. 

1  2.  A  MOS  transistor  manufacturing  method  as  claimed 
25  in  claim  8,  9  or  1  0,  wherein  the  first  conductivity  type 

is  an  N-type  and  the  second  conductivity  type  is  a 
P-type. 

1  3.  A  MOS  transistor  manufacturing  method  as  claimed 
30  in  any  of  claims  8  to  1  1  ,  wherein  phosphorus  is  used 

as  the  second  and  third  impurities  and  arsenic  is 
used  as  the  fourth  impurity. 

1  4.  A  MOS  transistor  manufacturing  method  as  claimed 
35  in  any  of  claims  8  to  1  1  ,  wherein  phosphorus  is  used 

as  the  third  impurity  and  arsenic  is  used  as  the  sec- 
ond  and  fourth  impurities. 

40  Patentanspriiche 

1.  MOS-Transistor  umfassend: 

ein  Halbleitersubstrat  (70)  von  einem  ersten 
45  Leitfahigkeitstyp, 

eine  Gate-Elektrode  (74)  auf  dem  Halbleiter- 
substrat  (70)  mit  einem  dazwischen  eingesetz- 
ten  Gate-lsolierfilm  (72),  einen  Isolationsab- 
standhalter  (78)  ausgebildet  auf  den  Seiten- 

so  wanden  der  Gate-Elektrode  (74), 
einen  ersten  Verunreinigungsbereich  (71)  vom 
ersten  Leitfahigkeitstyp  ausgebildet  auf  der 
Substratoberflache  unter  der  Gate-Elektrode 
(74)  und  mit  einer  ersten  Verunreinigungskon- 

55  zentration, 
einen  zweiten  Verunreinigungsbereich  (77)  von 
einem  zweiten  Leitfahigkeitstyp  gegenuberlie- 
gend  zum  ersten  Leitfahigkeitstyp,  wobei  er  ei- 
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ne  erste  Seite  des  ersten  Verunreinigungsbe- 
reichs  (71)  kontaktiert  und  eine  zweite  Verun- 
reinigungskonzentration  aufweist,  die  hoher  ist 
als  die  erste  Verunreinigungskonzentration, 
einen  dritten  Verunreinigungsbereich  (77')  vom  s 
zweiten  Leitfahigkeitstyp  ausgebildet  auf  einer 
zweiten  Seite  des  ersten  Verunreinigungsbe- 
reichs  und  mit  einer  dritten  Verunreinigungs- 
konzentration,  die  hoher  ist  als  die  zweite  Ver- 
unreinigungskonzentration,  10 
einen  vierten  Verunreinigungsbereich  (73)  vom 
zweiten  Leitfahigkeitstyp  ausgebildet  zwischen 
dem  ersten  und  dritten  Verunreinigungsbereich 
(77'),  in  Kontakt  mit  der  zweiten  Seite  des  er- 
sten  Verunreinigungsbereichs  (51)  und  mit  ei-  is 
ner  vierten  Verunreinigungskonzentration,  die 
geringer  ist  als  die  zweite  Verunreinigungskon- 
zentration, 
einen  funften  Verunreinigungsbereich  (76)  vom 
zweiten  Leitfahigkeitstyp,  der  den  dritten  Ver-  20 
unreinigungsbereich  (77')  umgibt,  wobei  ein 
Verbindungsteil  davon  unter  dem  dritten  Verun- 
reinigungsbereich  (77')  liegt,  den  vierten  Ver- 
unreinigungsbereich  (73)  kontaktiert  und  die 
zweite  Verunreinigungskonzentration  aufweist,  25 
einen  sechsten  Verunreinigungsbereich  (80) 
vom  zweiten  Leitfahigkeitstyp  ausgerichtet  mit 
einer  Seite  des  Isolationsabstandhalters  (78), 
wobei  ein  Verbindungsteil  davon  den  zweiten 
Verunreinigungsbereich  (77)  kontaktiert  und  ei-  30 
ne  funfte  Verunreinigungskonzentration  auf- 
weist,  die  hoher  ist  als  die  zweite  Verunreini- 
gungskonzentration,  und 
einen  siebten  Verunreinigungsbereich  (80') 
vom  zweiten  Leitfahigkeitstyp  ausgerichtet  mit  35 
der  anderen  Seite  des  Isolationsabstandhal- 
ters,  wobei  ein  Verbindungsteil  davon  den  drit- 
ten  Verunreinigungsbereich  (77')  kontaktiert. 

2.  MOS-Transistor  nach  Anspruch  1  ,  worin  der  vierte  40 
Verunreinigungsbereich  (73)  eine  Breite  von  0,2  bis 
1,0  urn  aufweist,  die  sich  von  der  Kante  der  Gate- 
Elektrode  zu  deren  Zentrum  erstreckt. 

3.  MOS-Transistor  nach  Anspruch  1  oder  2,  worin  der  45 
Isolationsabstandhalter  (78)  so  ausgebildet  ist,  dal3 
er  die  obere  Flache  des  zweiten  Verunreinigungs- 
bereichs  (77)  bedeckt,  wo  kein  Kontakt  mit  dem 
sechsten  Verunreinigungsbereich  (80)  besteht  und 
die  obere  Flache  des  dritten  Verunreinigungsbe-  so 
reichs  (77'),  wo  kein  Kontakt  mit  dem  siebten  Ver- 
unreinigungsbereich  (80')  besteht. 

4.  MOS-Transistor  nach  Anspruch  1  ,  2  oder  3,  worin 
der  erste  Leitfahigkeitstyp  ein  P-Typ  ist  und  der  55 
zweite  Leitfahigkeitstyp  ein  N-Typ. 

5.  MOS-Transistor  nach  Anspruch  1  ,  2  oder  3,  worin 

der  erste  Leitfahigkeitstyp  ein  N-Typ  ist  und  der 
zweite  Leitfahigkeitstyp  ein  P-Typ. 

6.  MOS-Transistor  nach  einem  der  Anspruche  1  bis  4, 
worin  Phosphor  als  Verunreinigung  der  zweiten  bis 
funften  Verunreinigungsbereiche  verwendet  ist  und 
Arsen  als  Verunreinigung  des  sechsten  und  siebten 
Verunreinigungsbereichs  verwendet  ist. 

7.  MOS-Transistor  nach  einem  der  Anspruche  1  bis  4, 
worin  Phosphor  als  Verunreinigung  der  vierten  und 
funften  Verunreinigungsbereiche  verwendet  ist  und 
Arsen  als  Verunreinigung  des  zweiten,  dritten, 
sechsten  und  siebten  Verunreinigungsbereichs 
verwendet  ist. 

8.  Herstellungsverfahren  fur  einen  MOS-Transistor 
umfassend  die  Schritte  von: 

Implantieren  erster  Verunreinigungsionen  ei- 
nes  ersten  Leitfahigkeitstyps  auf  ein  Halbleiter- 
substrat  vom  ersten  Leitfahigkeitstyp,  urn  einen 
ersten  Verunreinigungsbereich  mit  einer  ersten 
Verunreinigungskonzentration  darauf  auszubil- 
den, 
sequentielles  Ausbilden  eines  Gate-lsolations- 
films  und  einer  Gate-Elektrode  auf  dem  Halb- 
leitersubstrat, 
Implantieren  zweiter  Verunreinigungsionen  ei- 
nes  zweiten  Leitfahigkeitstyps,  die  dem  ersten 
Leitfahigkeitstyp  gegenuberliegen,  auf  der  re- 
sultierenden  Struktur,  auf  der  der  Gate-lsolati- 
onsfilm  und  die  Gate-Elektrode  ausgebildet 
wurden,  urn  zweite  und  dritte  Verunreinigungs- 
bereiche  auf  dem  Halbleitersubstrat  auszubil- 
den,  die  jeweils  eine  zweite  Verunreinigungs- 
konzentration  und  eine  dritte  Verunreinigungs- 
konzentration  aufweisen,  die  hoher  ist  als  die 
zweite  Verunreinigungskonzentration, 
Ausbilden  eines  Photoresistmusters,  das  den 
Teil  der  Gate-Elektrode  und  des  Substrats  be- 
deckt,  wo  der  zweite  Verunreinigungsbereich 
ausgebildet  ist  und  Freilegen  des  anderen  Teils 
der  Gate-Elektrode  und  das  Substrats,  wo  der 
dritte  Verunreinigungsbereich  ausgebildet 
wird, 
Implantieren  dritter  Verunreinigungsionen  ei- 
nes  zweiten  Leitfahigkeitstyps  auf  der  resultie- 
renden  Struktur,  auf  der  das  Photoresistmuster 
ausgebildet  ist,  urn  einen  vierten  Verunreini- 
gungsbereich  auszubilden,  der  eine  vierte  Ver- 
unreinigungskonzentration  aufweist,  die  gerin- 
ger  ist  als  die  zweite  Verunreinigungskonzen- 
tration  auf  dem  Halbleitersubstrat  und  einen  er- 
sten  Abstand  aufweist,  der  sich  von  einer  Kante 
der  Gate-Elektrode  nahe  dem  dritten  Verunrei- 
nigungsbereich  zu  deren  Zentrum  erstreckt 
und  gleichzeitig  Ausbilden  eines  funften  Verun- 
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reinigungsbereichs,  der  den  dritten  Verunreini- 
gungsbereich  umgibt,  wobei  ein  Verbindungs- 
teil  davon  unter  dem  dritten  Verunreinigungs- 
bereich  in  Kontakt  mit  dem  vierten  Verunreini- 
gungsbereich  ausgebildet  wird  und  s 
eine  zweite  Verunreinigungskonzentration  auf- 
weist, 
Entfernen  des  Photoresistmusters, 
Ausbilden  eines  Isolationsabstandhalters  auf 
einer  Seitenwand  der  Gate-Elektrode  und  10 
Implantieren  vierter  Verunreinigungsionen  des 
zweiten  Leitfahigkeitstyps  auf  der  resultieren- 
den  Struktur,  auf  der  der  Isolationsabstandhal- 
ter  ausgebildet  ist,  urn  sechste  und  siebte  Ver- 
unreinigungsbereiche  auszubilden,  die  jeweils  15 
eine  funfte  Verunreinigungskonzentration  auf- 
weisen,  die  hoher  ist  als  die  zweite  Verunreini- 
gungskonzentration. 

9.  Herstellungsverfahren  fur  einen  MOS-Transistor  20 
nach  Anspruch  8,  worin  die  dritte  Verunreinigungs- 
konzentration  des  vierten  Verunreinigungsbereichs 
hoher  ist  als  die  erste  Verunreinigungskonzentrati- 
on  des  ersten  Verunreinigungsbereichs. 

25 
10.  Herstellungsverfahren  fur  einen  MOS-Transistor 

nach  Anspruch  8  oder  9,  worin  der  erste  bestimmte 
Abstand  0,2  bis  1  ,0  urn  betragt. 

11.  Herstellungsverfahren  fur  einen  MOS-Transistor  30 
nach  Anspruch  8,  9  oder  10,  worin  der  erste  Leitfa- 
higkeitstyp  ein  P-Typ  ist  und  der  zweite  Leitfahig- 
keitstyp  ein  N-Typ  ist. 

12.  Herstellungsverfahren  fur  einen  MOS-Transistor  35 
nach  Anspruch  8,  9  oder  10,  worin  der  erste  Leitfa- 
higkeitstyp  ein  N-Typ  ist  und  der  zweite  Leitfahig- 
keitstyp  ein  P-Typ  ist. 

13.  Herstellungsverfahren  fur  einen  MOS-Transistor  40 
nach  einem  der  Anspruche  8  bis  1  1  ,  worin  Phosphor 
als  die  zweite  und  dritte  Verunreinigung  verwendet 
wird  und  Arsen  als  vierte  Verunreinigung  verwendet 
wird. 

45 
14.  Herstellungsverfahren  fur  einen  MOS-Transistor 

nach  einem  der  Anspruche  8  bis  1  1  ,  worin  Phosphor 
als  dritte  Verunreinigung  verwendet  wird  und  Arsen 
als  zweite  und  vierte  Verunreinigung  verwendet 
wird.  so 

Revendications 

1.  Transistor  MOS  comprenant:  55 

un  support  semi-conducteur  (70)  d'un  premier 
type  de  conductivity; 

une  electrode  de  grille  (74)  sur  ledit  support 
semi-conducteur  (70),  avec  un  film  d'isolement 
de  grille  (72)  interpose  entre  eux; 
un  ecarteur  d'isolement  (78)  forme  sur  les  pa- 
rois  laterales  de  ladite  electrode  de  grille  (74); 
une  premiere  region  d'impurete  (71  )  du  premier 
type  de  conductivity  formee  sur  la  surface  du 
support  en  dessous  de  ladite  electrode  de  grille 
(74)  et  presentant  une  premiere  concentration 
en  impurete; 
une  deuxieme  region  d'impurete  (77)  d'un 
deuxieme  type  de  conductivity  opposee  au  pre- 
mier  type  de  conductivity,  en  contact  avec  un 
premier  cote  de  ladite  premiere  region  d'impu- 
rete  (71)  et  presentant  une  deuxieme  concen- 
tration  en  impurete  superieure  a  la  premiere 
concentration  en  impurete; 
une  troisieme  region  d'impurete  (77')  du 
deuxieme  type  de  conductivity  formee  sur  un 
deuxieme  cote  de  ladite  premiere  region  d'im- 
purete  et  presentant  une  troisieme  concentra- 
tion  en  impurete  superieure  a  la  deuxieme  con- 
centration  en  impurete; 
une  quatrieme  region  d'impurete  (73)  du 
deuxieme  type  de  conductivity,  formee  entre  la- 
dite  premiere  et  ladite  troisieme  region  d'impu- 
rete  (77'),  en  contact  avec  le  deuxieme  cote  de 
ladite  premiere  region  d'impurete  (51)  et  pre- 
sentant  une  quatrieme  concentration  en  impu- 
rete  inferieure  a  la  deuxieme  concentration  en 
impurete; 
une  cinquieme  region  d'impurete  (76)  du 
deuxieme  type  de  conductivity,  entourant  ladite 
troisieme  region  d'impurete  (77'),  et  dont  une 
partie  de  jonction  situee  en  dessous  de  la  troi- 
sieme  region  d'impurete  (77')  est  en  contact 
avec  ladite  quatrieme  region  d'impurete  (73)  et 
presente  la  deuxieme  concentration  en  impu- 
rete; 
une  sixieme  region  d'impurete  (80)  du  deuxie- 
me  type  de  conductivity  alignee  sur  un  cote  du- 
dit  ecarteur  d'isolement  (78),  et  dont  une  partie 
de  jonction  est  en  contact  avec  ladite  deuxieme 
region  d'impurete  (77)  et  presente  une  cinquie- 
me  concentration  en  impurete  superieure  a  la 
deuxieme  concentration  en  impurete,  et 
une  septieme  region  d'impurete  (80')  du 
deuxieme  type  de  conductivity  alignee  sur 
I'autre  cote  dudit  ecarteur  d'isolement,  et  dont 
une  partie  de  jonction  est  en  contact  avec  ladite 
troisieme  region  d'impurete  (77'). 

2.  Transistor  MOS  selon  la  revendication  1  ,  dans  le- 
quel  ladite  quatrieme  region  d'impurete  (73)  a  une 
largeur  de  0,2  a  environ  1  ,0  urn  et  s'etend  entre  le 
bord  de  ladite  electrode  de  grille  et  son  centre. 

3.  Transistor  MOS  selon  les  revendications  1  ou  2, 
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dans  lequel  ledit  ecarteur  d'isolement  (78)  est  forme 
de  maniere  a  recouvrir  la  surface  superieure  de  la- 
dite  deuxieme  region  d'impurete  (77)  la  ou  elle  n'est 
pas  en  contact  avec  ladite  sixieme  region  d'impure- 
te  (80)  et  la  surface  superieure  de  ladite  troisieme 
region  d'impurete  (77')  la  ou  elle  n'est  pas  en  con- 
tact  avec  ladite  septieme  region  d'impurete  (80'). 

4.  Transistor  MOS  selon  les  revendications  1  ,  2  ou  3, 
dans  lequel  le  premier  type  de  conductivity  est  un 
type  P  et  le  deuxieme  type  de  conductivity  est  un 
type  N. 

5.  Transistor  MOS  selon  les  revendications  1  ,  2  ou  3, 
dans  lequel  le  premier  type  de  conductivity  est  un 
type  N  et  le  deuxieme  type  de  conductivity  est  un 
type  P. 

6.  Transistor  MOS  selon  I'une  quelconque  des  reven- 
dications  1  a  4,  dans  lequel  on  utilise  le  phosphore 
comme  impurete  pour  lesdites  deuxieme  a  cinquie- 
me  regions  d'impurete  et  I'arsenic  comme  impurete 
pour  ladite  sixieme  et  ladite  septieme  region  d'im- 
purete. 

7.  Transistor  MOS  selon  I'une  quelconque  des  reven- 
dications  1  a  4,  dans  lequel  le  phosphore  est  I'im- 
purete  pour  ladite  quatrieme  et  ladite  cinquieme  re- 
gion  d'impurete  et  I'arsenic  est  I'impurete  pour  ladite 
deuxieme,  ladite  troisieme,  ladite  sixieme  et  ladite 
septieme  region  d'impurete. 

8.  Precede  de  fabrication  d'un  transistor  MOS,  com- 
prenant  les  etapes  consistant  a: 

implanter  des  premiers  ions  d'impurete  d'un 
premier  type  de  conductivity  sur  un  support 
semi-conducteur  du  premier  type  de  conducti- 
vity,  pour  y  former  une  premiere  region  d'impu- 
rete  a  une  premiere  concentration  en  impurete; 
former  ensuite  un  film  d'isolation  de  grille  et  une 
electrode  de  grille  sur  ledit  support  semi-con- 
ducteur; 
implanter  des  deuxiemes  ions  d'impurete  d'un 
deuxieme  type  de  conductivity  oppose  au  pre- 
mier  type  de  conductivity  sur  la  structure  ainsi 
obtenue  sur  laquelle  ledit  film  d'isolement  de 
grille  et  I'electrode  de  grille  ont  ete  formes,  pour 
former  sur  ledit  support  semi-conducteur  une 
deuxieme  et  une  troisieme  region  d'impurete 
qui  presentent  respectivement  une  deuxieme 
concentration  en  impurete  et  une  troisieme 
concentration  en  impurete  qui  est  superieure  a 
la  deuxieme  concentration  en  impurete; 
former  un  motif  de  photoreserve  pour  recouvrir 
une  partie  de  I'electrode  de  grille  et  du  support, 
la  ou  ladite  deuxieme  region  d'impurete  a  ete 
formee,  et  pour  exposer  I'autre  partie  de  ladite 

electrode  de  grille  et  du  support,  la  ou  ladite 
troisieme  region  d'impurete  a  ete  formee; 
implanter  des  troisiemes  ions  d'impurete  du 
deuxieme  type  de  conductivity  sur  la  structure 

5  ainsi  obtenue  dans  laquelle  ledit  motif  de  pho- 
toreserve  a  ete  forme,  pour  former  sur  ledit  sup- 
port  semi-conducteur  une  quatrieme  region 
d'impurete  presentant  une  quatrieme  concen- 
tration  en  impurete  inferieure  a  ladite  deuxieme 

10  concentration  en  impurete  et  s'etendant  sur 
une  premiere  distance  a  partir  d'un  bord  de  la- 
dite  electrode  de  grille  situe  a  proximity  de  la- 
dite  troisieme  region  d'impurete  en  direction  du 
centre  de  celle-ci,  et  formant  en  meme  temps 

is  une  cinquieme  region  d'impurete  entourant  la- 
dite  troisieme  region  d'impurete,  et  dont  une 
partie  de  jonction  formee  en  dessous  de  ladite 
troisieme  region  d'impurete  est  en  contact  avec 
ladite  quatrieme  region  d'impurete  et  presente 

20  la  deuxieme  concentration  en  impurete; 
enlever  ledit  motif  de  photoreserve; 
former  un  ecarteur  d'isolement  sur  une  paroi  la- 
terale  de  ladite  electrode  de  grille;  et 
implanter  des  quatriemes  ions  d'impurete  du 

25  deuxieme  type  de  conductivity  sur  la  structure 
ainsi  obtenue  sur  laquelle  I'ecarteur  d'isole- 
ment  a  ete  forme,  pour  former  une  sixieme  et 
une  septieme  region  d'impurete  qui  presentent 
chacune  une  cinquieme  concentration  en  im- 

30  purete  qui  est  superieure  a  la  deuxieme  con- 
centration  en  impurete. 

9.  Precede  de  fabrication  d'un  transistor  MOS  selon 
la  revendication  8,  dans  lequel  la  troisieme  concen- 

35  tration  en  impurete  de  ladite  quatrieme  region  d'im- 
purete  est  superieure  a  la  premiere  concentration 
en  impurete  de  ladite  premiere  region  d'impurete. 

10.  Precede  de  fabrication  d'un  transistor  MOS  selon 
40  les  revendications  8  ou  9,  dans  lequel  la  premiere 

distance  predeterminee  est  de  0,2  a  environ  1  ,0  urn 

11.  Precede  de  fabrication  d'un  transistor  MOS  selon 
les  revendications  8,  9  ou  1  0,  dans  lequel  le  premier 

45  type  de  conductivity  est  un  type  P  et  le  deuxieme 
type  de  conductivity  un  type  N. 

12.  Precede  de  fabrication  d'un  transistor  MOS  selon 
les  revendications  8,  9  ou  1  0,  dans  lequel  le  premier 

so  type  de  conductivity  est  un  type  N  et  le  deuxieme 
type  de  conductivity  est  un  type  P. 

13.  Precede  de  fabrication  d'un  transistor  MOS  selon 
I'une  quelconque  des  revendications  8  a  11,  dans 

55  lequel  on  utilise  le  phosphore  pour  la  deuxieme  et 
la  troisieme  impurete  et  rarsenic  pour  la  quatrieme 
impurete. 
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14.  Procede  de  fabrication  d'un  transistor  MOS  selon 
I'une  quelconque  des  revendications  8  a  II,  dans  le- 
quel  on  utilise  le  phosphore  pour  la  troisieme  impu- 
rete  et  I'arsenic  pour  la  deuxieme  et  la  quatrieme 
impurete.  s 
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